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Pabouyas yyeGHasi nporpamma
no mucimmae «@U3HKa»

ZKapaTbLibICTaHy-MaTeMAaTHKA GAFBITTHI/
EcTecTBeHHO-MaTeMaTHY€CKOI0 HANPAB.JIEHAS

OKy HBICaHBI KYHJi3ri Herisri opra 6iiim Gepy Herizinge

Qopma  ofydyenus ~ oyHas, Ha  Gase  OCHOBHOTO  CPEIHEro

JKanme! caraT caHbl 114 xpenurrep 4,75

Ob61mee KOIUYECTBO 4acoB, 114 kpemutos 4,75

O3iprneyri

Pa3paboTumk Q" Tuneraesa A.B.
(moamuce) @.M.O. (npu HaTMYUK)

obpazoBaHus

[{uxaiK omicTeMeNTiK KOMUCCHSICBIHBIH

OTBIPBICHIH/A KapacThIPBLIIbY/

PaccmoTtpena u ogo6peHa Ha 3acejaHuu
LIUKJIOBOM METOOHYECKOW KOMUCCHH

Tporokon Ne_7 ot « ng.éss2021r.
[Ipencena erh ;
A2 Aach ot T

(moanuce) D.N.0.



1. MosicHUTeIbHAS 3aMIUCKA
Pabouas yueOHast mporpaMMa pa3paboTaHa B COOTBETCTBUU C
I'ocynapcTBeHHBIM 00111€0053aTEIBHBIM CTAHJAPTOM TEXHHUUYECKOTO U
npodeccruoHanbHOro o0pa3oBaHMsl, YTBEepKAeHHbIM mpukazom MOH PK
Ne326 ot 23 wurons 2021 roga ¥ TUNOBBIMU Y4E€OHBIMHU IJIAaHAMU OOLIETO
cpeanero oopazoBanus Pecriyonuku Kazaxcran 2020 roaa.
PaGouas nporpamma npeaHazHadeHa AJisl CIEIUATbHOCTEN:

Cneunanbaocts: 10130300 «Opranuzanus nMTAHUD)
Keanupukamus: 3W 10130031 «Konaurep-odopmurennby
3W 10130032 «I1oBap»
CrnenuanbHoctb: 07161600 «Mexanuzanus ceJIbCKOro X03siiicTBa»
KBanupukamus: 3W 07161601 «Ciaecapb-peMOHTHUK»
3W 07161602 «TpakTOpHCT MAIIMHUCT CEJIbCKOXO035IiICTBEHHOT 0
NPOU3BOICTBA
CrnenuanbHocth: 3W 07320100 «CTpouTenbCTBO U SKCILTyaTaIUs 3JaHUN U
COOPYKEHHUIN»
KBamuduxamus: 3W 07320104 «Mactep-CTpoUTENb IMUPOKOTO TTPOQUITSI»
3W 07320103 «MacTep cyXoro cTpouTeILCTBA

Heab: QopmupoBanne y o0O0y4YalOIUXCSd OCHOB HAyYHOTO MHPOBO33PEHUS,
IIEJIOCTHOTO BOCIIPUSITUSL €CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, CIOCOOHOCTH
HA0JII01aTh, aHAIM3UPOBATh U (UKCUPOBATH SBICHUS MPUPOIBI IS PEIICHHUS
KU3HEHHO Ba)KHBIX MPAKTUYECKUX 3a]a4.

3apaum:

1) coxmeiicTBME OCBOCHMIO OOYYAIONIUMHUCS 3HAHUN O (yHIAMEHTAIbHBIX
¢uznuecknx 3aKoHaX M MPUHIHUINAX, JEXKAIUX B OCHOBE COBPEMEHHOMU
(buznuecKkoi KapTUHBI MUPA, METO/IaX HAYYHOTO MTO3HAHUS MTPUPOJIBL;

2) cmocoOCTBOBaHME PA3BUTHIO Y OOYYalOUIUXCS HWHTEIUICKTYaJIbHOM,
MH()OPMAITMOHHONW, KOMMYHUKATUBHOW U pPEQICKCUBHOW KYIbTYPhI, HAaBBIKOB
BBHITIOJTHEHUS (PU3NYECKOTO IKCIIEPUMEHTA U UCCIICIOBAHNS;

3) BociUTaHWE OTBETCTBEHHOT'O OTHOIIEHUS K Y4eOHON M MCCIIEeI0BAaTEIbCKON
NEATENbHOCTH,

4)  uCHoNb30BaHME  TOJYYEHHBIX  HaBBIKOB  JJIi  PalMOHAIBHOTO
MPUPOAOIIONB30BaHNS W 3alIUThl  OKPYXAlomel cpennl, obecreueHus 6e3
OITACHOCTH KU3HEEATEITLHOCTH YEIOBEKa U OOIIECTRA.

Onucanue qucuMmInHbl: Ousnka

dopmMupyemMbie KOMIIETEHIIMH:

[Ipu co3manuu pabouynx y4eOHBIX MPOrpaMM OpraHU3allds TEXHUYECKOTO U
npodeCcCHOHaTBbHOTO 00pa30BaHUs UMEIOT MPABO:

BBIOHpATh PA3IMYHBIC TEXHOJOTUHM O0y4YEHUs, METOAbI OPTaHU3AIUA U BUJIBI
KOHTPOJISI y4eOHOr0 TpoIiecca;



pacrpenensTh o01muil 00beM 4acoB y4eOHOTrO BPEMEHU Ha pas3/iesibl U TEMbI
(oT 06beMa 4acoB, BbIJICIICHHOTO HA U3YyYEHHUE NUCITUIUINHBI);
000CHOBAaHHO M3MEHSTh YU€OHYIO MPOTpaMMy B U3YUECHHE €€ TIOpsAKa
IIpepexBu3urbl: B TUmoBOM mnporpamMMe 1O (U3MKE €CTECTBEHHO-
MaTEMaTUYECKOr0 HAMpaBlIEHUs MPEeAyCMOTpeHo Ha 1 u 2 cemectp oOyueHus 6
pa3nenoB: «MexaHuka», «TemnoBas ¢puznka», « DIEKTPHUECTBO U MarHETU3MY,
«DNEeKTPOMarHUTHBIE KOJIeOaHUs», « DNEKTPOMArHUTHBIE BOJIHBIY, «ONTHKA».
O0beM y4eOHOUW HArpy3Kd IUCHUIUTHHBI «®U3MKa» I €CTeCTBEHHO-
MaTeMaTUYeCKOT0 HaIpaBJIeHUs Ha JaHHbIN nepuoj coctaBiseT 114 yacos.
MocTpexkBu3utni: Kypc «®u3zuka» Kak oO0meo0Opa3oBaTenbHas IUCIUIUIMHA
SIBIISIETCSI OCHOBOM IS U3YYCHHS €CTECTBEHHO-MATEMAaTHUECKOTO HAPaBICHHUS

HeoO0xonnmble cpeacTBa 00yyeHusi, 000py10BaHue:
l.InTepakTUBHAs 10CKa
2.MynbTUMEIUNHBINA POECKTOP

3.IlepcoHanbHbIil KOMIBIOTEP, HOYTOYK, cMapT(oH
4.YuebHbie BUICODUIBMBI, ayTM03aIUCH, TPE3CHTAIINN;
5.Y4ebuuk no gpusuke

KonTakTHas nuadopmanus negarora(os):
®damunus, ums, otuecTBo: TunbraeBa Acens bazapoBHa
TeJ1.:87086977550
e-mail (e-maiin):a.tiltaeva@mail.ru



2. TemaTnueckuii miaH

KoaundecTBo 9acoB

Ne 3anaTus
HaumeHoBaHue pa3ie/ioB U TeM
TeOPpeTHYECKHH | MPAKTHYEeCKH
Pasznen 1. Mexanuka 30 12 18
1 Tema 1. Kunemaruka 8 4 4
2 Tema 2. Jlunamuka 8 3 3)
3 Tewma 3. CraTuka 5 2 3
4 Tewma 4. 3akoHBI COXpaHEHHsI 4 1 3
5 Tema 5. MexaHuKka )KHJIKOCTEH ¥ Ta30B 5 2 3
Paznen 2. TensnoBasi pusuka 27 11 16
6 Tema 1. OCHOBBI MOJICKYJISIPHO- 6 3 3
KMHETUYECKON TEOPUH
7 Tema 2. I'a30BbI€ 3aKOHBI 7 2 5
8 Tema 3. OCHOBBI TEpPMOTMHAMHUKH 8 3 5
9 Tema 4. XXunkue u TBepIbIe Tena 6 3 3
Paszjnen 3. DiieKTpUYeCTBO U MArHETU3M 29 12 17
10 | Tema 1. DmekTpocraTuka 8 4 4
11 | Tema 2. ITocTOSTHHBIN TOK 6 2 4
12 | Tema 3. DnexTpuyeckniéi TOK B 5 2 3
pa3IMYHBIX Cpeaax
13 | Tema 4. MaruuTHOE€ 10JIe 5 2 3
14 | Tema 5. DnekTpomMarHuTHAs WHIYKIIHAS 5 2 3
Pa3nen 4. DjieKTpoMarHuTHbIe KoOJieOaHUs 16 6 10
15 | Tema 1. Mexanuueckue koneOaHus 4 1 3
16 | Tema 2. DneKTpOMarHUTHHIC 3 1 2
KoJIeOaHus
17 | Tema 3. [lepemeHHBII TOK 9 4 5
Pa3nen 5. DjieKTpoMarHuTHbIE BOJIHBI 9 3 6
18 | Tema 1.BomHOBOE ABMXKEHME 3 1 2
19 | Tema 2.OmeKTpOMarHuTHBIC BOJHBI 6 2 4
Pa3nen 6. Onruka 3 1 2
20 | Tema 1. BomHoBas onTrka 1 1 1
21 | Tema 2. 'eomeTpuueckas ONTuKa 2 1
Bcero no aucuunianne 114 45 69




€CTECTBEHHO- MATEMATUYECKOT'0O HANIPpaBJICHUA

PabGouas yueOHas nporpamma no ¢usuke

Ne | Hammeno Coaep:kanue pazgena | Pesyabrarsl Kpurtepun ouenku
BaHHe o0y4eHus
paszeioB
1 MexaHuka Posb bu3ukn B | 1)O0OBsCHATH 1) Beicka3zbpiBaer
1. Kunematuka | COBpEeMEHHOM  MHpe, | IBMOKCHUS  Teln  0e3 | CyKICHHS O  pOJU
(u3nueckue BEIUYMHBI | ydeTa HUX Macc U | (PU3HKHU B
u U3MEpEeHus: | JEMCTBYIONIMX Ha HHUX | COBPEMEHHOM MHpE U
MOTPEIIHOCTH CHIL apryMeHTHpYeT
(U3MYECKUX BEJINYMH; CcOOCTBEHHOE MHEHUE;
00paboTka 2) Omnpenenser
pe3yNbTaToB 3aBHCHMBIE,
W3MEpEeHUi; OCHOBHbIE HEe3aBHCHMBbIE U
MOHATHS U ypaBHEHUS KOHTPOJIUpPYEMbIE
KUHEMaTUKH (oCTOSIHHBIE)
PaBHOYCKOPEHHOT'O ¢buznyeckue BeIUYUHBI,
JIBUKEHUSI Tena; 3) Bemomut dopmyny
VWHBapUaHTHbIE u nepeMenieHus npu
OTHOCHTEJIbHBIE PaBHOYCKOPEHHOM
¢busnyeckue JBYOKEHUU Tena,
BEJIWYUHBI;,  MPUHIMI UCTIOJIb3YS
OTHOCHUTEJIBHOCTU rpau4ecKyro
lanunes; kuHEMaTuka 3aBUCUMOCTb CKOPOCTH
KPUBOJIMHEHHOTO OT BPEMEHY,
NIBMOKEHMS, IBIDKEHHE 4) [Ipumenser
TeJsa, OPOLIEHHOIO IMOJ KJIACCUYECKUH  3aKOH
YIJIOM K TOPU30HTY. CJIOKEHUSI CKOPOCTEH U
nepeMeInieHu npu

peIlIeHUH 33]1ay;
5) Ompenenser paanyc
KPUBH3HBI TPACKTOPHH,

TaHTeHIHAIILHOE,
HEHTPOCTPEMUTEIHHOE
U TIOJIHOE YCKOpPEHUs
Tena npu
KPUBOJMHEHHOM
JBUKCHUH,

6) Uccnenyer




TPAKTOPUIO  JIBUXKEHHUS
Tena, OPOIIEHHOTO MOJ
YIJIOM K TOPU30HTY.

2. Innamuka

Cuier; CJIOJKCHHE
cui1;, 3akoHBl HerOoTOHA;
3aKOH Bcemupnoro
TATOTECHHUS, MOMEHT
UHEpIUu  abCOJIOTHO
TBEPJAOTO TEJa; MOMEHT
VMMITYJIbCA; 3aKOH
COXpaHEHUsT MOMEHTa
UMITyJIbCA U €ro CBS3b
co CBOMCTBAMH
IIPOCTPAHCTBA;
OCHOBHO€  ypaBHEHHE
JTMHAMUAKHA
BpAILIATEIBHOTO
JIBMOKCHMUS.

2) OOBACHATD
IBIDKEHUS TE€I  IOJ
NEUCTBUEM

MPUJIOKEHHBIX K HUM
CUII Hu 3aKOHEI
HrroTona;

1) CocraBnusier
BO3MOJKHBIE aJITOPHTMBI
pelieHus 3amad  [pu
JBWKEHHH  TENl  IOJ
JEHCTBHEM HECKOJIBKUX
CHIT;

2) PackpriBaer
(uznueckuit CMBICIT
UHEPTHON 51

IpPaBUTALlMOHHOM Macc;
3) Ilpumensier 3akoH
BCEMHUPHOI'O TATOTEHUS
IIPU PELLICHUN 3a/1a4;

4) Ucnonb3yeTr Teopemy
IIrelinepa it pacuera
MOMEHTa MHEPLHH
MaTepUaIbHBIX TE;

5) IlpoBoauT aHaIOTHH




MEXIy  (U3NIECKUMU
BEJIMYMHAMH,
XapaKTEePU3YIOIUMHU
HOCTYIATEeIbHOE U
BpAIIATEILHOE
JIBIOKCHUSL.

3. Cratuka

Lentp macc;
paBHOBECHSL.

BUEI

3)3naTh
paBHOBECHS
MaTEepHAIbHBIX TEJ O]
JIEUCTBUEM CUII,

YCIIOBUSA

1) Haxoaut ueHTp
Macc a0COJIFOTHO
TBEPJIOTO Tena,
CHUCTEMBI
MaTepHAIbHBIX TEIT;

2) [Nosicaser
pas3InyHbIe BHIBI
paBHOBECHS,
yCTaHaBJINBas
PUYHHHO-
CJIEJICTBEHHBIE CBSI3H;

3) Omnpenensier
BEJINYNHBI CHII
ONBITHBIM ~ IIyTEM H
MIPOBOJIUT
HKCIIEPUMEHTAIBHYIO
MIPOBEPKY 3aK0HAa
CII0KEHHS CHIL

4. 3aK0HEI
COXpaHEHUs

3aKkOHBl  COXpaHEHHUs
HMITYJIbCa i
MEXaHH4YeCKOM
SHEPTHH, WX CBSI3b CO
CBOMCTBaMH
MIPOCTPAHCTBA H
BPEMCHH.

4)  3HaTh  3aKOHBI
COXpaHEHHUs HMITYyJIbca
u MTOJTHOM
MEXaHHYECKON SHEPruu
UL Tel  3aMKHYTOU
CHCTEMBI JIFOOBIX
pa3MepoB:  Kak s
YaCTHII MHUKPOMHPA,
TaK U  KOCMHMYECKHX
TEl.

1) PackpeiBaet
CoJIep)KaHUE  TIOHATHUSA
UMITyJIbCa U SHEPTUU;
2) OOBSCHSET 3aKOHBI
COXpaHEHUS HMITyJbCca
U DHEPIHH;

3) [IpumeHseT 3aKOHBI
COXpaHEHUS HMITYJbCa
u MOJTHOM
MEXaHUYECKOI PHEepPruu
npu pelieHun
pacueTHBIX u
AKCIEPUMEHTAIbHBIX
3ajad.

5. MexaHuka

JKUIIKOCTEN
razoB

u

I'maponunamuka;
JaMHHapHOE H
TypOyJIeHTHOE TeueHHe
JKUJIKOCTEH M Ta30B;
ypaBHEHUE
HEpa3pbIBHOCTH;
ypaBHeHue beprymu;
Mo AbeMHas cHIIa;
TE€UYCHHUE BSI3KOM
xKuakoctu;  dopmyna
Crokca; 00TeKaHHE Tell

5) UccnenoBarh
IBUKEHUS KHUIKOCTEH
U Ta3oB, KOTOpBIE
CBS3aHbl C HAJIAYUEM
BHYTPCHHETO  TpPEHHS
MEKIAY HX CIOSIMH U
COKUMAEMOCTBIO.

1) OnuceiBaer
JaMUHapHOE u
TypOyJIEHTHOE TE4YEeHHUE
KHUJIKOCTEH U ra30B;

2) [Mpumenser
ypaBHEHHE
Hepa3phIBHOCTU "
ypaBHeHHe bepHymm
npu pelIeHu
IKCIIEPUMEHTAIILHBIX,
pacyeTHBIX u
Ka4eCTBEHHBIX 33/1aY.

3) [Tpumensier
dopmyny  Toppuuenu




pu pelIeHun
JKCIIEPUMEHTAJIbHBIX,
pacyeTHBIX u

Ka4yCCTBCHHBIX 3a1a4.

TenioBas OcHoBHbIE 1)3nars ocHOBHI | 1) OnmchiBaeT CBSI3b
¢pusznka M0JIOKEHHUS MOJIEKYJIIPHO- TEeMIIepaTypbl CO
1. OcHOBBI MOJIEKYJISIPHO- KMHETUYECKOM TEOpUH | CpeaHEN KNHETHYECKOU
MOJIEKYJIIDHO- | KHHETHYECKOW TEOPHHM | Ta30B. SHEprueu
KMHETUYECKON | ra3oB M €€ OIIbITHOE MOCTYNaTEIbHOTO
TEOpUn 000CHOBaHME; JBUKEHUS MOJIEKYJ;
2) Ilpumensier
OCHOBHOE YpaBHEHUE
MKT npwu pemiennn
3ajad.
2. I'a3oBbIC TEPMOINHAMHYECKHE 2) Uccnenosathb 1) [pumensier
3aKOHBI CUCTEMBI U | ypaBHEHHUE, YpaBHEHHE COCTOSHUS
TEPMOIUHAMHYECKHE CBA3BIBAIOIINE MEXYy | WICATbHOTO Ta3a Ipu
rapameTphl; coboi pEIIeHUY 3a/ad4,
PaBHOBECHOE U | TEPMOJUHAMUYECKUE 2) Omnpenensiet
HEpaBHOBECHOE napaMeTpahl. 3aBUCHUMOCTb JIaBJICHUS
COCTOSIHUS oT 00beMa npu
TEPMOIUHAMHYECKUX MOCTOSIHHOM
CUCTEM; TemIiepaTypa Temmeparype (3akoH
Kak Mepa cpeaHeu botins-Mapuorra);
KUHETUYECKON SHEPrUuu 3) Onpenensier
TEIUIOBOTO  JIBUXKEHUS 3aBHUCHUMOCTbH 00bemMa
YacTHII BEIECTBA; OT TEMIIepaTyphl Npu
nJeanbHbII ras; MOCTOSIHHOM JIaBJICHUH
OCHOBHO€  ypaBHEHHE (3akoH I'eii -
MOJIEKYIIIPHO- Jlroccakaa);
KMHETUYECKON TEOopHUH 4) Onpenensiet
ra3os. 3aBUCHMOCTb JIaBJICHUS
YpaBHeHue OT TEeMIIepaTyphl Npu
COCTOSIHUS U/I€aIbHOTO MIOCTOSIHHOM 00beMe
rasa; U30IMpoIeCChI; (3akoH Illapms);
rpaduku 5) [IpumensieT razoBbie
U30IPOIECCOB; 3aKOH 3aKOHBI MPU PEUICHUH
JlanbToHa. pacueTHBIX U
rpaduyecKux 3aaad.
3. OCHOBBI Buyrpennss 3) OObsicHATH siBJICHUS, | 1) [Tpumenser
TEPMOJUHAMHUK | SHEPTUSl  MJICAITBHOTO | CBSA3aHHbBIC co | popmynay BHYTpEHHEH
u rasa; B3alMHbBIM SHEPrUU OJHOATOMHOIO
TEPMOIMHAMHUYECKAsS IIPEBPALIEHUEM " JIBYXaTOMHOTO
paboTa;  KOJMYECTBO | MEXaHHMUYECKOM U | UICAIBHOTO Ta3a IpH
TEIUIOTHI; BHYTPEHHEN SHEPrui W | pelIeHUN 3ajady;

TCIINIOCMKOCTD, HCpBHﬁ
3aKOH

TCPMOJUHAMUKHU
NPpUMCHCHUEC TICPBOTIO
3aKOHa
TCPMOJUHAMHUKN K

n3omnponeccam,

nepenadel BHyTpEeHHEN
SHEPIUM OT  OAHOIO
Tena K Apyromy.

2) Ilpumensier nepBblii
3aKOH TEPMOJIWHAMUKH
K H30MpoIeccam u
aanabaTHOMY
npotieccy;

3) OmnwuceiBaeT IUKI
Kapno ans mpeanpHOTO




anuabaTHBIA  TIPOIIECC;

TCIIJIOBOT'O ABUT'ATCIIA,

ypaBuenue Ilyaccona; 4) [TIpumenser
oOparumble u bopmymy
HeoOpaTUMbIe KodppuImeHTa
MIPOLIECCHI;  AHTPOIUS; MOJIE3HOTO  JCHCTBUSA
BTOPOi1 3aKOH TEIUIOBOTO  JBUraTels
TEPMOAMHAMUKY; P PEILICHUH 3a/1a4.
KpPYroBble Mpolecc U
ux k03 unment
IOJIC3HOTO  JICHCTBHS,
uukn Kapso.
4. Kunkue u Hacpiennsri ul|4) OOwscusTh | 1) Onpenenser
TBEpJIbIC T€Jla | HEHACHIIICHHBIH  Tap; | MEXaHHUYECKUE OTHOCHTEIIbHYIO
BJIQXKHOCTh ~ BO3/yXa; | CBOMCTBA KUIKOCTEH U | BJIAXXHOCTh BO3yXa C
(a3oBpIe AMAarpamMMbl; | Ta30B, WX JIBIDKEHHE U | TIOMOIIBIO TUTPOMETpa
TpoitHas TOYKA; | TBUKCHHE TBEPJIBIX | M TICUXPOMETPA;
KPUTHYECKOE TEJ B HUX. 2) Onpenensiet
COCTOSIHME  BEIIECTBA; KO3 UIUEHT
CBOMCTBA IIOBEPXHOCTHOI'O
MMOBEPXHOCTHOTO  CJIOS HATSDKEHUS )KUJIKOCTH
KUJIKOCTH; Pa3TUYHBIMHU
CMaYHNBaHHC; crioco0amu;
KanuJUISIPHBIE SIBJICHHUS; 3) Paznmuuaer
KpUCTAITTNYECKHE u CTPYKTYpBI
amopdHbIe Tena; KPUCTAITMYECKUX U
MEXaHUYECKUE aMOp(HBIX TNl Ha
CBOMCTBA TBEPABIX TEI. pUMepe Pa3IUYHbIX
TBEPAbIX TE;
4) OnpenensieT MOIYJb
Onra nipu ynpyrou
nehopmaruu.
DJIeKTPH Dnekrpudeckuit 3apsm; | 1) OmnwuceiBath | 1) [IpuMenseT 3akoH
4ecTBO U | IOBEPXHOCTHAs U | B3aUMO/ICIICTBUE COXpaHEHUS
MAarHeTusm o0beMHasi  IUIOTHOCTh | HEMOJBUKHBIX 3apSJIOB. | AJIEKTPUUYECKOTO 3apsiia
1. 3apsiia; 3aKOH u 3akoH Kynona npu
DNEeKTpPOCTaTH | COXpPaHEHUS  3apAana; peIlIeHNH 3a1a4;
Ka 3aKOH Kynona; 2) [lpumensier
JNEKTPUYECKOE  TIOJIE; MPUHIINIT
OJIHOPOJIHOE u CYIEPHO3UIUU JIJIs
HEOJIHOPOIHOE ompeeseHus
JNIEKTPUYECKOE  TIOJIE; HaIpPsKEHHOCTH
HaIpsKEHHOCTh ANEKTPUYECKOTO TOJIf;

JJIEKTPUYECKOTO  I10JIS;
IPUHIINII
CYIEPIO3UIINH
JJIEKTPOCTATUYECKUX
II0JIEH; MOTOK BEKTOpa
HaIPsHKEHHOCTU
JJIEKTPUYECKOTO  I10JIS;
TeopeMa I'aycca;
pabota

3) PaccuntniBaer
NOTEHIIHA K PabOTy
AIICKTPHUECKOTO TIOJIS
TOYCYHBIX 3aPSIOB,;
4) Ilpumensier
dopmyury,
CBSI3BIBAIOIIIYIO
CHJIOBYIO U
HHEPreTUIECKYIO




AIIEKTPUYECKOTO  TOJIS
o NePEeMEIICHHIO
3apsia; MOTEHITHAT;
pa3sHOCTh MOTEHIIMAJIOB
ANEKTPUYUECKOTO  TIOJIS;

XapaKTePUCTUKU
AIIEKTPOCTATUIECKOTO
IOJIA, IIPHU pELICHUU
3ajad;

9) Omnpenensier

SKBUIIOTEHIUATbHBIC 3aBUCUMOCTh €MKOCTHU
MOBEPXHOCTH;  CBS3h KOHJIEHCATOpa OT  €ro
MEXITY [IapaMeTpoB,;
HaIIPSKEHHOCTBIO u 6) IIpumensier
Pa3HOCTBIO bopmyny
NOTEHLIUAJIOB JUIs [IOCJIEJIOBATEILHOTO U
OJTHOPOJTHBIX apajuIeaIbHOTO
ANEKTPUYECKUX TMOJeH; COCMHEHUS
MIPOBOTHUKHU " KOHJIEHCATOPOB npu
JTUDJICKTPUKHU B pellIeHnH 3aay;
JNEKTPUYECKOM  TIOJIE; 7) PaccuuthiBaer
ANIEKTPOEMKOCTb; SHEPIHUI0
KOHJICHCATOPBbI; AIIEKTPUYECKOTO TIOJIS.
COeIMHEeHUE
KOH/ICHCAaTOPOB;
SHEPTHs
JIEKTPUYECKOTO MOJISL.

2. Onektpudeckuit  Tok. | 2) OObsicHATH 3akoHbI | 1) [lpumensier 3akoH

TlocTossHHEbIH 3akoH OmMma JUIA | IIOCTOSIHHOTO TOKa. Oma U1 ydacTKa

TOK ydacTka LIETIH. LENA CO CMEIIAaHHBIM
CMmelragHoe COeqUHEHNEM
COCIMHEHUE IIPOBO/IHUKOB;
MPOBOTHUKOB. 2) MUccnenyer cBs3b
DIEeKTpOABUKYILAS MEXKITY
cula UM BHYTPEHHEE ANEKTPOIBUKYILEH
CONIPOTHUBIICHUE CUJION W HaNpsHKEHUEM
MCTOYHHMKA TOKA. 3aKOH HMCTOYHHKA npu
OmMa a1 1oJIHOM Lieny; pa3IMYHBIX  peXUMaAX

3aKOHBI Kupxroda;
pabota U MOULIHOCTH
JNEKTPUYECKOTO TOKA.

3akoH  Jxoynd -
Jlenna. Koaddumuent
[IOJIE3HOIO  HEHUCTBUSI

HCTOYHHKA TOKA.

ero pabotel (pabouuit
PEXHUM, XOJOCTOM XOJ,
KOPOTKOE 3aMbIKaHUE);
3) IIpumensier 3akoH
OMa 111 IOJTHOM 1IEeTIN;
4) DKCIIePUMEHTATIBHO
ompenenser
AIIEKTPOABHKYILYIO
CHIIy U BHyTpEHHEe
COTIPOTHUBJICHUE
HCTOYHUKA TOKA,

5) IlpumeHsieT 3aKOHbI
Kupxrocga x
pa3BETBICHHBIM
HIIEKTPUYECKUM LIETISIM;
6) [Ipumenser
dbopMyIbl paboTHI,
MOIITHOCTH U
KodduImeHTa




HOJIE3HOTO NEHCTBUA
HMCTOYHHKA TOKA IIPU
pELICHNH 3a/1a4.

3.
DneKTpuyecKu
1 TOK B
Pa3IMYHBIX
cpenax

DnexTpuyecKuit
TOK B MeTajuiax;
CBEPXIIPOBOUMOCTH;
SJIEKTPUYECKUN TOK B
IIOJIyIIPOBOJIHHUKAX;
IIOJIyIIPOBOIHUKOBBIE
npuOopHI;
SJIEKTPUYECKUN TOK B
pacTBOpax M pacIuiaBax
JJIEKTPOJIUTOB; 3aKOHBI
JIEKTPOJIN3a;
SJIEKTPUYECKUNA TOK B
raszax; JJIEKTPHUYECKHI
TOK B BAKYyME€;
3JIIEKTPOHHO-TTy4eBas
TpyOKa.

3) 3HaTh 3aKOHBI O
BEIIMYMHAX,
XapaKTepHU3YIO

IMX  DJIEKTPUYECKUI
TOK.

1) Ha3ssBaer BUJIBI
YaCTHI], TEPEHOCSIIUX
ANEKTPUYECKUI 3apsij B
Pa3IMYHBIX CPEax.

2) OnuceiBaeT
ANEKTPUYECKUN TOK B
MeTajiax u
aHAJM3UPYET
3aBUCUMOCTH
COTIPOTHUBIICHUS oT
TEeMIIepaTyphI;

3) OrnuceiBaet

ANEKTPUYECKUN TOK B
MOJTYIPOBOJHUKAX U
00BsCHSIET IPUMEHEHNE
MOJIYTIPOBOTHUKOBBIX
puOOpoOB;

4) Uccnenyer
BOJIbTaMIIEPHBIC
XapaKTEPUCTHKU
JamMnbl  HaKalWBaHWUS,
pe3ucTopa u
MOJIYTIPOBOIHUKOBOTO
AHOza;

5) OnuceiBaeT
ANEKTPUYECKUA TOK B
AIIEKTPOJIUTAX u
MPUMEHSIET 3aKOHBI
AIIEKTPOJIN3a npu
peIlIeHnH 3a/1a4;

6) DOKCIepUMEHTAIBHO
onpenenser 3apsiy
AIIEKTPOHA B Mpoliecce
AIIEKTPOJIN3A;

7) OnuceiBaer
DIIEKTPUYECKHI TOK B
ra3ax u BakyyMe;

8) OOBsCHSET MPUHIUI
JIEUCTBUSA u
MIPUMEHEHHE
AJIEKTPOHHO-TY4€BOU
TPYOKH.

4. MarautHoe
noJie

MarunutHoe moiJe,
B3aUMO/IEIICTBHE
IIPOBOJIHUKOB C TOKOM,
OTIBITHI Awmmnepa,
BEKTOD MarHuTHOM
UHIYKIUHY, WHIYKIUS
MarHuTHOIO HOJIst

4)  OmnuceBaTh  BUJ
MaTepUH, KOTOpas
JIEUCTBYET Ha
TBUKYIIHACS 3apsin
(IPOBOJTHUKU C TOKOM,
Tena, o0IagaroIre
MarHUTHBIM

1) PackpbiBaer
buznyecKkuit CMbICT
BEKTOpa MarHUTHOU
WHIYKIIUY HA OCHOBE
COBPEMEHHBIX
JIOCTIKEHUH TEXHUKH,
2) OOBsICHSIET IPUHIINIIT




0ECKOHEYHO MPSIMOTO U
KpyroBOTO
IIPOBOJTHUKOB C TOKOM,
npaBuiio  OypaBuuKa,
cuia Amrepa, mpaBUiio
JEBOM  PYKH, CHIIA
Jlopenua,  nBHXKEHUE
3apsKEHHOW YacTHUIbI B
MarHuTHOM T0JI€;
MarHUTHbBIE  CBOMCTBa
BELIECTBA;
temnepatypa Kropu.

MOMEHTOM).

JIEUCTBUSA
ANEKTPOU3MEPUTEIHHBI
X IpUOOPOB,
ANEKTPOABUIATEIIEH;

3) Uccaenyer
JIECTBME MAarHUTHOTO
MOJISl Ha IBHDKYIIIHECS
3apsKEHHBIC YaCTHIIBI,
4) Knaccupunupyer
BEILIECTBA 10 UX
MarHUTHBIM CBOMCTBaM
U onpesensieT cdepsl
WX IPUMEHEHUS.

5.
DnexTpoMarHu
THasl WHIYKIIUS

PabGota cumbr Awmmepa;
MarHuTHBIA MOTOK.;
SIBJICHUE
3JEKTPOMAarHUTHOM
WHIYKIIAH; 3aKOH
3JIEKTPOMArHUTHO M
WHIYKIAWA,  TIPABHIIO
Jlenna; SIBJICHHE
CaMOUWHIYKIIHH;
WHIYKTHUBHOCTB;
SHEprusi  MarHUTHOTO
TOJIS;
JNEKTPOJBUTaTENb U
ANIEKTPOTEHEPATOP
MOCTOSIHHOTO TOKa.

5) OOBACHSTH SIBICHHE
SIIEKTPOMArHUT
HOW MHIYKLIHH.

1) Ananusupyer
MPUHIIUI AEHCTBUS
AIIEKTPOMArHUTHBIX
npudopoB
(37IeKTpOMarHuTHOE
perne, reneparop,
Tpanchopmarop;

2) Ilpumensier 3aKoH
AIEKTPOMATrHUTHOM
WHAYKIIAW TIPH
pEIICHUY 3a/a4;

3) [IpoBoauT anamoruu
MEXKTY MEXaHUYECKOU
Y MarHUTHOM 3HEPTHH;
4) Uccnenyer
JIEUCTBYIOLLYIO MOJENb
AJNIEKTPOJIBUTATEIST U
00BsICHSIET
MOJTy4YCHHBIC
PE3YIBTATHI, UCIIOIB3YS
3akoH Dapanes u
npaBwio JleHua.

Daekrpomarn | YpaBHeHus u rpaduku | 1) OO0bsacHATD | 1) DKcriepuMeHTaNBHO,
UTHBIE FapMOHUYECKHX TIEPUOINICCKUE AHATUTHYECKH U
KoJ1e0aHust KoJ1e0aHui. U3MCHCHHSI rpadMueCcKu ONMUCHIBACT
1. (bU3NUeCKOil BETUYMHBI, | U UCCIICTYET
MexaHuuecKHe OTIMCHIBAOIICH rapMOHUYECKHE
KoJIe0aHusI MEXaHHYECKOE kosebanus (x(t), v(t),
JIBU)KCHUE. a(t)).
2. CBoOo1HBIE ul?2) OnuceiBath | 1) HaspiBaer ycnoBus
DNEeKTPOMAarHu | BBIHYKJICHHBIE NepUOINIECKUe BO3HUKHOBEHUS
THBIE ANEKTPOMArHUTHBIE U3MEHEHUS 3apsiaa, | cBOOOIHBIX u
KoJebaHus KoneOaHus; aHaJIOTUU | CHUJIBI TOKa U | BBIHYXJICHHBIX
MEXTY HAIPSKCHUS, KoJIeOaHui;
MEXaHUYECKUMHU U | COIIPOBOXKIAIOIIHECS 2)[IpoBoaut anamoruu
AJIEKTPOMArHUTHBIMHU B3aUMHBIMU MEXTy MEXaHUICCKUMHU
KOoJIeOaHUSMHU. peBpalIeHUSIMI U DJICKTPOMArHUTHBIMH




SHEPIruu KOJIeOaHUSIMU,
AIIEKTPUUECKOTO u | 3) Uccnenyer
MarHUTHOTO TOJICH. rpaduueckue
3aBUCHUMOCTH 3apsija u
CHJIBI TOKA OT BPEMEHHU
MOCPEICTBOM
KOMIIBIOTEPHOTO
MOJICTTUPOBAHUSI.
3. I'enepatop 3) OmnuceiBate | 1) Xapakrepusyer
[IepemeHnHbII IIEPEMEHHOTO TOKA; | BBIHY)KJICHHBIC IIEPEMEHHBIN TOK,
TOK BBIHYK/ICHHBIE AJIEKTPOMArHUTHBIC UCIIOJIb3YsI TaKue
AJIEKTPOMAarHUTHBIE KoJieOaHusi,  KOTOpbIE | PU3NUECKHUE BEITMUUHBI
KOJIeOaHus; BO3HHUKAIOT MoJ | KaK MEpHOo/I, 4acToTa,
MepEMEHHBIN TOK; | ACHCTBHEM  BHEIIHEH, | MAKCUMAJIbHOE B
AKTUBHOE U | IEpUOANYECKHU 3¢ deKTUBHOE/NEHCTBY
peaKkTUBHOE u3mensttomerics I1C. I0111€€ 3HAYCHHS
COTIPOTHUBIICHUS B IIETTH HaIpsKEHUs, TOKA,
MEPEMEHHOTO TOKa; AIEKTPOIBIKYIIIAs
3aK0H Oma JUTSE cHia;
OCJIeJOBAaTEILHOM 2) PaccuntriBaet
ANEKTPUYECKON TN MOCJIEZIOBATEIbHYIO
MEPEMEHHOTO TOKa; ANEKTPUYECKYIO TIETTh
cojiepKaIieil aKTUBHOE MePEMEHHOTO TOKa,
u peaKTHBHOE coaepxamtyio R, L, C;
COTIPOTHUBIICHHUSI; 3) OOBsicHsET
MOIIIHOCTh Lenu buznyecKkuit cMbICT
MIEPEMEHHOTO TOKa; MOHITHI aKTUBHAS U
PE30HAHC HaIpPSHKEHUN peaKTUBHAsI MOIIIHOCTH
B DJIEKTPUYECKOH LIETH; MEPEMEHHOTO TOKa;
MIPOU3BOICTBO, 4) OOBsICHSIET yCIOBHUE
nepegayva U pe30HaHCa U Ha3bIBACT
UCIIOJIb30BaHUE cepsl ero
ANEKTPUYECKOM IPUMEHEHUS,
SHEPruu; 5) Uccnenyet mpuHIUI
TpanchopmaTop; paboTsl reHepaTopa
IPOU3BOJICTBO u MEPEMEHHOTO TOKa,
UCIIOJIb30BaHUE UCIIOJIB3YS MO/JIEINb
ANEKTPUYECKOM reHepaTopa;
sHepruu B Kazaxcrane 6) DKcrepuMEHTaIbHO
U B MUDE. ompenenser YHCIIO
BUTKOB B 0OMOTKax
TparcopmaTopa,
7) OrneHuBaeT
MPEUMYIIECTBA u
HEJOCTaTKU
HMCTOYHHKOB
ANEKTPOIHEPT U B
Kazaxcrane.
Yupyrue 1) OnwuceiBath | 1) Uccnenyer
DJIEKTPOMArH | MEXaHUYECKUE BOJIHBI; | KOoJeOaHus, 00pa3oBaHUE CTOSYUX
UTHBbIE ypaBHEHHE Oeryiield W | pacmpOCTPAHSIONIUECS | 3BYKOBBIX BOJIH B
BOJIHBI cTosTyeit BOJIHBI; | B IPOCTPAHCTBE  C | BO3AYXE;




1.BomHoBoe
JBHKCHUEC

pacmpocTpaHeHue
MEXaHHUYECKUX
uHTephepeHIsI
MEXaHMYECKUX  BOJIH;
npuHuun  ['roiirenca;
mrdpaxus

MEXaHHYECKHX BOJIH.

BOJIH;

TCYCHUECM BPCMCHU.

2) O0bBsicHsIET
MeXaHH3M 00pa30BaHHS
CTOSIYMX BOJIH,
ONPENEIIAET Y3JIbl U
IIYYHOCTH, UCIIOJIB3YS
rpagu4ecKuii METo.

3) Uccnenyer
UHTEP(PEPEHIIUIO OT
JIBYX UCTOYHUKOB Ha
MIOBEPXHOCTHU BOJIbI;

4) OOBSICHSICT IPUHIIHUIT
I'rolirenca u ycnosus
HaOJIFOIEHUS
TU(GPaKIIMOHHON
KapTHHBI
MEXaHUYECKUX BOJIH.

2.2neKTpomMarta
WTHBIE BOJTHBI

N3snyyenne wu mnpuem
AIIEKTPOMATrHUTHBIX
BOJIH; PaanoCBsI3b;
JIETEKTOPHBII
palMoOTPUEMHIK;
aHAJIOrOBO-IIM(PPOBOIA
npeoOpaszoBarelb;
KaHaJIbl CBSI3H;
CPEICTBA CBS3H.

2) OnuceIBaTh
pacrnpocTpaHeHHe
KoJieOaHmit
MIEPEMEHHOTO
3JIEKTPOMArHUTHOTO
OJIS1 B POCTPAHCTBE.

1) OOwBsCHsET yCIOBUS
BO3HUKHOBEHUS
AJIEKTPOMATrHUTHBIX
BOJIH U OITMCHIBACT WX
CBOWCTBa,

2) OnuceiBaet
MOTYJISIIIHIO U
JETEeKTUPOBAHNE
BBICOKOYACTOTHBIX
AIIEKTPOMATHUTHBIX
KOJIcOaHMii;

3) Oo6bsacHser
MPUHITUTT PAOOTHI
JIETEKTOPHOTO
NPUEMHUKA,

4) O0bsIcHSIET
PEeUMYIIECTBA
nepeayy CUrHaja B
nudposom popmare B
CpaBHEHHH C
AQHAJIOTOBBIM CUT'HAJIOM.

Ontuka
1. BomngoBas
ONTHKA

DneKTpOMarHuTHas
npupoja CBETa;
CKOPOCTh CBETA;
JcTepcust CBeTa;
UHTEepEepeHIIUsl CBETa;
T paKIus CBeETa,
TpaKIIHOHHbBIE
PEILLIETKH.

1) 3HaTh
3aKOHOMEPHOCTH
pacrpocTpaHeHus
cBeTa, IPOIECCHI
B3aUMOJICHCTBHS CBETa
C BEIIECTBOM, TPUPO.LY
CcBeTa.

1) Ha3piBaer
71a00paTOPHBIN U
ACTPOHOMHYECKHI
METO/IbI OTIPEICIICHHSI
CKOpPOCTH CBETA;

2) OOBsCHsAET TpoIiecce
pasnoxxeHus 6e10ro
cBeTa Mpu
MPOXOXKIACHUU €ro
qyepes Mpu3My;

3) HaspiBaer ycrnoBus
HaAOIIOICHUS
uHTEp(EPEHITMOHHBIX
MaKCHMYMOB H
MUHHUMYMOB B TOHKHX




IUIEHKaxX B
IIPOXOJISALIEM U
OTpPaKCHHOM CBETE;

4) OObsicHsIET
T(QPaKIIIOHHYIO
KapTUHY OT HUTH,
1IeJIU, KPYIJIOTO
OTBEPCTBHUS, UCIIOJIb3YS
Teopuro OpeHens;

5) DKcrepuMeHTaIbHO
ONpeaeIseT JJIUHY
CBETOBOM BOJIHBI IIPU
MOMOIIU
TU(GPaKIIMOHHON
pEeIIeTKH;

6) DKCIIepUMEHTAILHO
JIOKa3bIBACT
3JIEKTPOMAarHUTHYIO
MIPUPOJIY CBETA ITyTEM
aHaJIn3a SBJICHUN
uHTEpPepeHInH,
JUGPaKIK U
MOJIIPU3alluu CBETA.

2.
I'eomerpuueck
asi ONTHKA

[Mpunmun  Troitrexca;
3aKOH OTpaKEeHUS
CBETa;  IUIOCKHE |
chepudeckue 3epkaina;
3aKOH  TPEJIOMIICHUS
CBETA; MOJTHO®
BHYTpEHHEE
OTpaKeHHUE;
HIOCTPOCHHE
H300paKECHHS B
cucremMax JIVH3;
dhopmyna TOHKOM
JIMH3BL; ONTUYECKUE
pUOOPHI.

2) OnuchIBaTh
pacrpocTpaHeHHe
CBeTa, OMHUPAsACH Ha
3aKOHBI TEOMETPHH.

1) OOBsICHSET 3aKOHBI
OTPaXCHUS U
NPEJIOMIICHHUSI CBETA C
MOMOTIIBIO TIPUHITHIIA
I'roiiredca;

2) CTpouT XOn Jiydei B
chepruvecKrx 3epKanax
U TIPUMCHSICT
hopmyIIBI
cepuveckoro 3epkaia
NpU PEUICHNN 33134,

3) OObsicHsET
PEeUMYIIECTBA
OTITOBOJIOKOHHOM
TEXHOJIOTUH TIPU
neprie/iade CBETOBBIX
CUTHAJIOB;

4) DKcnepuMEeHTaIbHO
omnpeenser
nokasareib
MPEeIOMIICHHUS CTEKIIa U
npeiaraeT MmyTH
yIy4IIeHUS
MOCTAaHOBKH
AKCIIEPUMEHTA;

5) Ctpour u
0OBSICHSIET X0/ JTyueil B
cucreMe JIuH3  (JIyna,
TEJIECKOT, MUKPOCKOII).







